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Microgrid Inverter Virtual Flux Droop Control Strategy
FU Huikai, DU Chuan
(Mechanical and Electrical Engineering Institute, Xinxiang University ,
Xinxiang 453003, Henan , China)

Abstract: In the microgrid, the traditional voltage droop method can be used to adjust the inverter's own output
voltage frequency and amplitude to achieve autonomous power sharing, but there are problems such as complicated
inner multiloop feedback control, frequency and amplitude deviation of the output voltage. Aiming at these
problems, a novel inverter virtual flux droop control strategy was designed. Based on the relationship between the
inverter virtual flux and the active and reactive powers, a small signal model was derived, and the virtual flux
linkage controller was designed by the small signal model, and the stability of the system was analyzed. In addition,
a direct flux control algorithm was used to adjust the virtual flux, avoiding the use of proportional-integral
controllers and pulse width modulation modulators. The experimental results show that the new control strategy can
effectively achieve the power sharing between the inverters, and the frequency deviation is smaller than the
traditional scheme.
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Fig.l Equivalent circuit of two parallel connected

inverters in microgrids
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Fig.2 Schematic diagram of the virtual flux droop control
> X
2 MEFARR

T HEEHES RG/MESER, TR RS
OGS 28 G s MR RBE ZS WESEA 2 o xf (1)
M C12) FEATLRAEA AT 15 P—o T F LW 45 /M ME

FERIRAWT
Ad(s)=Ad,(s)-m[AP,(s) - AP(s)] (14)
AP(s)=G, - Ad(s) (15)
Hrp G=oL|V||¥,|coso

AP AR /MBI E

Wik IS A7 D) D) A0 50 v B e >R PR R
N o 1 —Br AL, BEI P—o F A4 10 /M55
BERLUNE 3a fI 7 o B AP AR N i, Ao, R AP, A1
Shy iy AT P P 1 bR BRI 5T

G,(sto,) mG,(s+ w,)

AP(s)= sto,-omG, " st o, - omnG, AP,(s)
(16)

FRIE 7 R AR A, T T AR
stw, -~ omG,=0 (17)
A, = o (mG, - 1) (18)

KU, 0—| W, | T EA/IME 5 Fh A n] it
A IO A (13) 3645, i F =

AW,|(s) =AWy, (s) - n[AQ,(s) - AQ(s)]

(19)

AQ(s)=G,-A|W,l(s) (20)

G=(w|W¥,cosd)/L
KT P—o F I, 0|V, FEEHT/IMES
IRV R 3b B o AQAE Mt , A| W, R AQ,
SR AT PR IG pR AT

A _ G(sto) mG,(s+ o) A
Q(s)_sﬂ-wc—a)anq s+ o, -0nG, 0u(s)

(21)

o

AW, (s) -

RAE DT R FVRFEEL A, 40 3B -
36

sto, - onG, =0 (22)

Ay =0 (nG, 1) (23)

M (18) FI= (23) AT & i, RGUFHEAR Bl T

T R E U m M on AT AZ A X B B T R] T A
FR GRS ) 1 R E A PR

(b)0—[#| T3k
K3 /ME SRR

Fig.3 Diagram illustration of the small-signal model
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Fig.6 Block diagram of the microgrid control strategy
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Fig.9 Experimental results with sudden load increased
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Fig.11 Experimental waves and FFT analysis

of the load phase voltage
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